Interplay between histone acetylation/deacetylation and poly(ADP-ribosyl)ation in the development of ischemic tolerance in vitro.
Ischemic tolerance is an endogenous defense program in which exposure to a subtoxic preconditioning insult results in resistance to a subsequent, otherwise lethal, episode of ischemia. Herein, we evaluated the role of histone acetylation/deacetylation in an in vitro model of preconditioning, using rat organotypic hippocampal slices exposed to 30 min oxygen-glucose deprivation (OGD), which leads to CA1 injury 24 h later: tolerance was induced by exposing the slices to preconditioning bouts of NMDA (3 μM for 60 min) 24 h prior to the toxic OGD challenge. Under these conditions, CA1 damage induced by OGD was reduced. The induction of tolerance was prevented by incubating the slices with HDAC inhibitors. NMDA preconditioning was associated with a mild increase in poly(ADP-ribose) polymerase (PARP) activity that was apparently followed, 3 h later, by a mild increase in histone acetylation. Use of PARP and HDAC inhibitors suggests a possible interaction between PARP and HDAC activities in the development of ischemic tolerance. Finally, both PARP and HDAC inhibitors were able to prevent the increase in pERK1/2 induced by NMDA preconditioning. We propose a model in which mild histone acetylation and PARP activity cooperate in producing a neuroprotective response in the development of ischemic tolerance.